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Abstract. The EUV spectrum of a sdar active region observed by SERTS-8 is usel to estimate
physicalparametersuchaselectrondensity elementalalbundancendinhomogeneityn theemitting
souice. A total of 13ions,namel, Nelv—vi, Mgv—ix, S vil—x andSx, are studied in the SERTS
spectal range170-450A, providing plasmadiagnostcs at tempestures between1(®—10° K. Atten-
tion is called to results derived from ion pairs of different elements that are formed over similar
temperatire regimes, which allow specil checkson the standardassumpgbns of spectal analyses.
SomeEUV lines,notoriginally reported in the SERTS-89 spectum, are shown to have measueabke
intensities and are indicated for future observations.

1. Introduction

Thephysical propeties of ionizedplasmain the solarwind canbeusedto deduce
condtionsin the source region. In situ measuemens or radio obsevations,for
instance provide information on nonthemal, transient, and sometmescatastoph-
ic solar events. Nonetheless the physcal state of the solar plasma,e.g.,electron
densty, tempeegture, and elemenal abundanceis bestinferred from an interpret-
ation of its emissisoniline spectum (cf., Dwivedi, 1994a) Thus, spectoscopt
diagnosics of theacive coronaare of major importance.

ThomasandNeupet (1994, hereater refered as TN94), have repoted a spec-
tral catalogueof a solar acive region basedon obsevations madeby the Solar
EUV Rocket Telescopeand Spectograph(SERTS) on 5 May 1989.The SERTS
combhesspectal resoltion goodenoughto resolve the typical thermal width of
coronal lines with spatal imaging adequag to isolate marny coronal structures.
Specta and spatal dimensbnsare completely sepaated, so that specta of ary
solar featire may be obtained.Most of the line postionshave beendeermined
to a precision of 5 mA or beter, represening the highestaccuecy yet obtained
for solar wavelengthsthroughoutthis spectralintenal (170-450A). In addition,
the radiomeric calibration of the instrument has a relative uncertainty of no more
than +20%over its first-orderrange providing accuratentensitieof theobsened
emisson lines.We usethis specta catlogueto esimate physical paemegrsin
the acive region.
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Figure 1. lonizationequilibrium curvesfor solarions studied(from Arnaudand Rothenfug, 1985).

The obsevationsand our method of analsis are briefly descrbedin the fol-
lowing secton. We presenbur results andoffer somediscussbnin Secton 3.

2. Observationsand Method of Analysis

TN94 reported wavelengths and absolute intensities for 243 emission lines from
asingle acive region obseved by SERTS on 5 May 1989.Ther imagedspecta
were spatially averaged over afield of view 77 x 276’ cutting throughthe centre
of AR 5464at S18W45; measuemens were madeover thespectal rangeof 170
—450 A with aresoltion approaching 10000.Althougha recentre-evaluaion of
the absolute calibration scalefor SERTS-& indicatesthat all intensitiesreported in
TN94 shout be increasedy afacor of 1.24,we will coninueto usetheoriginal
intensity scak in the presentwork to simplify comparisonswith the published
SERI'S-89 catlogue.From this catlogue,we have seleced several ionsfor our
study, which are listed in Table I. Theseionshave their peakionic concentatons
in the tempegture range 10° < Thma < 10° K as shown in Figure 1 from the
ionizationequilibrium calculationsof ArnaudandRothenflug(1985).



Tablel

Column emissbon measurdrom the SERTS EUV spectum of a solar acive region

lon Wavelengh  Intensty Gma [Qiu/wi] Auw/TA 1+3N;/N, [NZ?ds Remarls
A (egscm™
Nelv 357889 78 143-4 165 0.66 3.49 16+ 26
421592 43 210—4 0.80 1.00 (B=1) 1.0+ 26
Nev 358455 152 267—4 571 0.33 1456 4.0+ 26
359378 263 265—-4 571 0.56 (8 = 0.95) 41426
416208 242 323-4 6.33 1.00 18+ 26
Mgv 351117 131 270-4 073 0.41 2.78 4.2+ 26
353084 104 273-4 125 0.75 (3=090) 11+26
353290 101 273—4 073 0.255 52+26 blendNavi
403296 9.0
354162 113 274—-4 073 0.3 35426
355339 6.2 275-4 125 0.25 35426
Nevi 399837 149 322—-4 1.9 0.16 2.93 55+ 26
401139 299 323—-4 0.9 0.63 (8 = 0.80) 55+ 26
401936 846 324—-4 190 0.83 6.0+ 26
40329€¢° 456 325—-4 099 0.37 1.4+ 27 blendMgvi
433161 75 345-4 073 0.37 3.2+ 26
435632 98 347—-4 073 0.63 25+ 26
Mgvi 269038 371 256—-4 0.36 0.73 3.01 12426
270401 591 257—4 071 0.70 (3=090) 9.9+26
349162 552 350-4 0.50 0.81 1.0+ 27 sef-blend
067 0.04 11+27
387955 8.2 385—-4 067 0.14 6.8 + 26
399275 93 395-4 027 1.00 28426
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Tablel

Continued
lon Wavelengh  Intensty Gma [Qiv/wi]  Aue/EZA 14+ 3N;/N, f N?ds Remarls
A (emsecm=2s7tsr )
400668 162 397-4 051 1.00 2.6+ 26
403296 456 400—-4 0.77 1.00 4.8+ 26 blendNevi
Sivil 275377 1050 269—4 0.56 0.75 2.31 17427
(8 =0.79)
Mgvil 277048 851 270—4 255 0.33 3.1+ 27 blendSivi
278407 1140 272—4 255 0.56 9.75 25+ 27
363753 764 329-4 137 0.33 (8 =0.78) 8.3+ 26
319023 112 3.01-4 0.49 0.9 4.9+ 27 blendNixv
365210 232 340—-4 047 0.23 25+ 27 sef-blend
0.75 0.28 11+ 27
0.15 1.00 18+ 27
367675 462 350-4 047 0.78 3.0+ 27 sef-blend
0.75 0.40 13+ 27
429132 109 363—4 102 0.59 6.4+ 26
431141 9.2 3.644 1.02 0.39 8.3+ 26
431288 176 364—4 144 0.80 5.4+ 26
434917 279 3.654 1.80 1.00 55+ 26
Sivi 276850 656 292—-4 0.8 0.82 1.87 2.6+ 27
277048 851 293-4 018 0.07 40+ 28 blendMgvi
314345 541 316—4 018 1.00 (3 = 0.70) 1.8+ 27
316220 88.7 317—-4 034 1.00 16+ 27
319839 1130 3.18—-4 0.52 1.00 13427
Mgvii 311778 791 267—4 156 0.16 42427 blendNixv
313736 803 268—4 0.79 0.58 2.98 23427
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Tablel

Continued
lon Wavelengh  Intensty Gma [Qiv/wi]  Aue/ZA 14+ 3N;/N, f N?ds Remarls
A (emgsecm=2s7tsr )
315024 2530 269—-4 156 0.84 (3 =0.63) 2.6+ 27
317008 575 270—-4 0.79 0.42 2.3+ 27
339000 538 280—-4 053 0.57 2.4+ 27
430445 403 3.14—-4 059 0.85 12+ 27
436726 675 315-4 082 1.00 13+ 27
SiIx 258095 497 249—-4 0HA4 1.00 7.53 22+ 27
290693 332 266—4 091 0.31 (8 = 0.75) 29+ 27
292801 706 267—-4 030 0.20 14+ 28 sef-blend
091 0.30 3.3+ 27
296137 2080 268—4 0.30 0.80 1.6+ 28 sef-blend
091 0.38 3.8+ 27
341974 294 287—4 0.70 0.62 19+ 27
344958 173 287—4 0.70 0.62 19+ 27
345130 709 287—-4 098 0.83 2.4+ 27
349872 1400 288—4 024 1.00 1.4+ 28 sef-blend
0.98 017 29+ 27
Mgix 368063 10700 1.73—-4 159 1.00 111 6.5+ 27
439173 94 185-4 0.06 0.26 (8 = 0.60) 6.8 + 27
441221 77 185-4 004 0.4 6.8 4 27
443371 5.6 186-4 004 0.25 6.8+ 27
443956 196 1.86—-4 0.06 0.74 49+ 27
448279 4.7 187-4 004 0.41 35+ 27
Six 253808 2070 221-4 0.68 0.28 197 7.9+ 27
256323 15800 222—-4 045 0.71 2.9+ 28 blendHen
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Tablel
Continued
lon Wavelengh Intensty Gmax [Qiu/wi] Auw/TA 1+3N;/N, [NZds Remarls
A) (emgscm 2s tsr Y
258368 3770 223—4 068 0.72 (3=071) 56427
261049 1400 224—4 045 0.30 7.8+ 27
271992 1310 228—4 0.30 0.92 36+27
277268 1140 229—-4 030 0.08 36+28
347406 2100 249—-4 039 0.93 51+27
356027 2180 254—-4 039 0.07 55+ 27
0.30 1.00 59+ 27
Sx 259495 1230 281—-4 026 1.00 1.32 73427
264221 963 2.84—4 040 1.00 (3=080) 38427

Note: 1.43 — 4 means1.43 x 10~*;  indicaesblending of the line.

SVYINOH.L ¥E904 ANV ‘NVHOW V1INV ‘Id3AIMA VIOHE

29T



SPECTRAL DIAGNOSTICSOFAN ACTIVE REGION 163

Following Widing, FeldmanandBhatia(1986),thetotal line intensty emitted
in aradiative transtion from upperevel v to lower level ¢ by acm? plasnacolumn
on the Sun along the line of sight from Earth is given by

1.13x 1022 [Qm] 1 A

I()\uf): A(cm) 1+ZNi/Ng§AulX

Wi

x%/G(T)Nf ds emgscm?stsrt. (1)

In this expresson, N(H)/N, = 0.83 hasbeenadopedand

|:Qzu:| _ qu &Qm &QZU
wg Ng w1 Ng w2

Wi

N; and N, are the numberdensty in level ¢ and ground state g, respedtvely,
Q;, is the collision strength, and w; is the statistical weight of the initial level.
N(X)/N(H) isthe elementl abundanceelatve to hydrogen,which may notbe
consantin the solar atmosphee, and

G(T) = N(XTP)/N(X) = 2P/ /742, @

whereN (X 7) /N (X)) is theionization fraction at temperature 7", which hasbeen
adopedfrom Arnaudand Rothenflug(1985) Theaveragedvalue of G(T') hasbeen
estmatedfollowing JodanandWilson (1971)to a consent logaithmic width of
AlogT = logThma = 0.15which correspondgo tempemture limits of 1.4127

and0.7081 4, S0 that

(G(T)) = / G(T) dT/0.078T na = AGrmax ©)
whereG n is the maximum value of G(T') andg is the normdizing constant.

Adopting Equaton (3) for theaveragevalueof G(T') andremoving it from the
integral in Equaton (1), we getthe final expresson

T = 1.13x 1022 [%] BGma A
WX (em) Lw l 1+ S N/N, Y Ay
i V4
N(X) 2 —2 «—1 o1
xm/Ne ds emgscm “s -sr-. (@)

Atomic daia have beentaken from variouspublishedsourcesfor the differentions,
andmostof themhave beendiscussedn our previousstudies.

The proceedngsof anatomic dat assessentmeeing held in March 1992in
Abingdonhasbeencompied in aspecal issueof Atomic Data and Nuclear Data
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Tables57, Nos. 1/2 (1994) We have adopted this data-set in our presentstudy.
Consequelhy, our previous studies wherever required have beenupdaed in the
light of recommendedtomic data for Bedike ions(Mgix) by Berington (1994)
for B-like ions (Nevi, Mgvii, S X) by SampsonZhang,andFontes(1994)and
by Zhang,Graziani, and Pradhan(1994) for C-like ions(Nev, Mgvii, Si 1x) by
Monsignol FossiandLandni (1994) for N-like ions(Nelv, Mgvi, Svii, SX)
by Kato (1994) and for O-likeions(MgvV, S viI) by Langand Summes (1994)
Values of G togeherwith otherfaciors appeamng in Equaton (4) are tabulated
for eachspectal line in Tabk I, along with deiived valuesof [ N? ds. Level
popubionshave been.esmatedfor an adopedelectron densty of 1019 cm=2. The
elemenél abundancesave beentaken from Meyer (1985)

Therarefourlinesfromionsin ourstudythatare predictedto beseveral orders
of magntudefainter thanobsewved by SERTS-89if dueto the transitionsgiven for
themin TN94 (Young,1996) namely Mgv 376.625A, Mgvi 319.726A, Si viil
338.375A, andSi x 292.251A. Thesespectal feauresare cleaty dominated by
emisson from other transtionsthanthe onessuggestdby TN94, andwill notbe
discussedurther here.

With the aboveexceptions, Table | lists all the lines from ionsin our study that
werereported by TN94 asbeing measuedin the SERTS-89averagedaciveregion
spectrum.However, we have found a numberof additionallines from these ions
in the SERTS spectal rangethat shoutl be relatively intenseundercettain con-
ditions,and thusmight be measueabk with improved instumentl performance,
with deeperexpoaures or with observations of a brighter emitting region. These
addiionallinesare presenedin Table II. For some of them,maginal deecions
have beendelived from the original SERTS-89 data, and are aso indicaied in
Table Il (seeremaks with blend,maskandline intensty from SERTS-89). These
candidatkes were suggestdeither by reports from eatier spaceobsevations,such
asMalinovsky and Heroux (1973) Behiingetal. (1976) and VernazzaandReeves
(1978) or by our own theoetical calculationsusing a represendtive spheically-
symmetic modelatmosphee for the quiet Sun. Thesenew idenificaions have
furtherbeenendosedby Young,Landi, and Thomag(1998)

3. Resultsand Discussbn

The compuedvaluesof the columnemissbon measue listed in Table | are plotted
in Figure 2 asafuncion of Ty, for unblendedines.In our anaysis, there are six
pairs of ionswhoseionizaion fracionsstrongly overlaponeother, ascanbeseen
in Figure 1 (theoneunparedion beingNelv). For instnce the curvesfor Nev and
Mg Vv ionsareneaty idenical, both having peakvaluesat abaut Tra = 2.8x 1P K.
One can, therefore, assumethat linesfrom Nev andMg Vv ions originate essentially
from the same emitting layers in the Sun’s atmaosphere. A similar argument can
be madefor the other pairs of ions,namel Nevi—Mgvi, S vii—-Mgvii, Sviil—



Tablell

Additional EUV lineswith potentially observable intensitiesin the SERT'S spectral range

lon Wavelength Transition Remarks
A Configuration Term Predicted intensities Measured SERTS-89
for the quiet Sun intensty™
(emgscm™2s7tsrd
Nelv 358721 252 2p° — 2s2p*  *DS, % Py, 1.70 blendFex| 35867
388218 252 2p° — 252p* 2P, —* Py 048 14+0.8
Nev 36561 2s22p% — 2s2p® D, -1 P 6.3 blend Fex 36557
Mgv 276582 2s22p* — 2s2p® D, -1 P 34 2244123
352200 2s22p* —2s2p° °p -2 P§ 12 43+31
Mgvi 291348 252 2p° — 252p*  2Pp, —% Pijo 053 103+6.3
293124 252 2p° — 252p* 2P/, —% Py 126 140481
314676 252 2p° — 252p* 2P, =% S)2 093 158+ 6.3
Listed in TN94 as unidentified
387787 252 2p° — 252p*  2P), —* D)2 058 38+15
Sivi 217826 25 2p* — 2s2p° D, - P} 35 2ndorder
blendNevi 43563
272641 252 2p* — 252p°® 3P, -2 PP 59 19.8+9.8
274175 2s22p* —2s2p° °p -2 P§ 41 blend Fexiv 27421
275665 2s22p* —2s2p° °pp -2 PP 34 17.6 + 138
276839 2s22p* — 2s2p° %Py -2 PP 44 blend Si viii 27685
278445 252 2p* — 2s2p° P -3 P 6.3 blend Mg vii 27841
Mgvil 276145 25°2p* — 2s2p° Py 35?0 29 219492
280744 2s22p? — 2s2p° D, -1 P 36 94+75
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Tablell
Continued
lon Wavelength Transition Remarks
A Configuration Term Predicted intensities Measured SERTS-89
for thequiet Sun intensty™
(emgsecm™2s7tsr Y
Sivin -~ 214756 252 2p° — 2s2p* 2D, =% Pyjp 32 2ndorder
blendFexiv 42954
216918 2522p® — 2s2p*  *DY,, % Py, 88 2ndorder30.6 + 235
Mgvii 335230 252 2p — 252p? Py, =2 512 7.0 masked by Fexvi 33540
SiIx 22372 25%2p? — 2s2p° 3Py -3 S? 6.5 2ndorder
blendFexiv 44734
225033 252 2p% — 2s2p° P -39 186 datagap
227007 2% 2p? — 2s2p° 3P, 389 298 datagap
Sx 18072 2s°2p® — 2s2p*  ?Ds;p —2 Py)p 15 blend Si x1 36141
22870 25%2p> — 2s2p*  °D2, —* Dsyo 138 datagap
25716 252 2p° — 2s2p* S5, " Py, 58 28.8+17.8
*“In egscm™2 s~1 sr~! on the old absdute scle; to place them on the revised scale, they need to be multiplied by a factor
of 1.24.

**Obsenedat272555+ 0.002 A.
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Figure 2. Thecolumn emission measue as afuncion of Thx.

Mg Vi, S Ix—Mgix, and finaly, Si x—Sx. This thenprovidesa specal oppotun-
ity to conmpare emissbn measue obtainedfrom atomic calculations, making use
of asumedelementalalbundancesndthe measiredline intengties. Alternatively,
by forcing the emission measuesto agree,the correspondig relative elemendl
alundancesanbe estmated. If EUV obsevationsfrom different regionsof the
solar atmosphee are available, onecanreadly studythe relative elementl albund-
ancesn different solar featiresandtheir possble variations, making use of the
tabulated values of atomic calculations listed in Table I.

For the SERTS-89 obsevations averagedover a solar acive region, Table |
shavsthatthecolumn emissbnmeasuesfor differentspectal linesfromeactsuch
pair of ionsare foundto be within the expeimentl uncetainty in the measued
intensity of about30%or sofor mostof thelines.However, they seemto differ by
afacor of 2 or even more for someof the lines.Resuts from the six ion pairs are
descibedindividualy below.
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3.1. NEV AND MG V IONS

Nev A\416.20A358.45and\416.20A359.3theowticallineratosareknownto be
density-sensitivein the range 108—10%° cm~3. Dwivedi andMohan(1995a)estm-
ated an electon densty of 5.6 x 10° cm 3 from these line ratios making use of
the SERT'S-8 observations. Thisrather low value of electron density in the active
region is not explainedat present Unfortunatly, the six MgV lines reported by
TN94 offer no pairs that canbe usedfor a directdensty check.However, the pre-
viousl unrepoted Mgv A276.58lineisinvolved in anumberof densty-senstive
line ratios, including A276.58A351.11,1276.58A353.08,A276.58A354.16,and
A276.58A355.33which are showvn in Figure 3. The figure also shows measued
valuesof theseratios basedon a new marginal deecion of MgV A\276.58in the
SERTS-89aciveregion spectumat anintensty of 224+ 123 agsan—2?s 1sr?!
(Table 11). With one exception, all of these measured ratios are compatible with an
elecron densty > 2.0 x 10° cm~3. Theexcepionis A\276.58A353.08 where the
measued 1-o lower limit is still higher than the maximum predicted theoretical
value.

Recenlty, Dwivedi and Mohan (1995a)repoted several Nev/IMgVv densty-
sengitivelineratiosfor density measurements, A\416.20/A35533 1416.201354.16,
2416.20A351.11,0416.20A353.08,A359.37A276.58,and \358.45A276.58.

We now also find \358.45A354.16,1359.37A354.16,1358.45A355.33,and
A359.37A355.33NeVv/Mg YV lineratios to be density -insensitive as shown in Fig-
ure 4. Theseprovide auniqueoppotunity to estmatetheNeMg relative elemendl
alundancewhich is foundto be 1.15in the acive region obseved by SERTS-
89. Elementabundanceof Ne and Mg with respectto hydrogenare 3.5 x 10~°
and3.7 x 107>, respedtely (Meyer, 1985) Widing and Feldman (1989)report
avalue of 0.64in the acive region for NeMg alundanceatio andits variation
from 0.8 to 1.5in active region loopsandflare loops.Using an averagevalue of
0.8and 1.5,which meandNe/Mg = 1.15,which may beareasonal@valuefor the
acive region (not compktely represendtive of nonflaring acive regions)and the
SERI'S-89 obsevations,Dwivedi andMohan(1995b)estmated electon densty
of about5 x 10° cm 3.

Another significant point to addis the possble FIP-effectin opegtion. Thus
Nev/MgvV densty-insendive line ratios (cf., Figure 4) cal for a more careful
study as to whether FIP-éffect is areal one or an artifact of several complexities
preseniy notfully undestood.

3.2. NEVI AND MG VI IONS

Nevi lineratosintheSERT Sspectal rangeare notdensty-senstive. Forinstance,
Nevi 1399.83A401.93line ratio is insensiive of densty variaton from 108 to
102 cm~2 giving a consént value of 0.2 which isin excelent agleementwith the
SERTS-890bsevation of 0.18.MgVI density-sensitivelineratios A\387.95A399.27
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and \387.95A400.66do not explain the obseved line intensty ratios. These
density-sensitive line ratios are shown in Figure 5. However, the observation from
SERTS-8 for both thelineratios do not fall onthetheoretical lineratio curves(cf.,
Tablel) andwe donotknow at presentthe reasorfor suchadisageemenbetween
the theol and obsevation. Dwivedi andMohan(1995b) however, have studied
Nevi/Mg Vi lineratiosfor densty deermination aswell asrelative elementatund-
ancesUsing Ne/Mg = 1.15 and line intensities (cf., Table I), they have estim-
ated electron densities from several theoretical density-sensitive line ratio curves
involving Nevi A399.83,401.13401.93andMg VI A399.27 0\400.66 \403.29
lines. The inferred densities from this study vary from 2 x 10'°to 8 x 10'° cm=3,

3.3. Sivii AND MG VIl IONS

Only oneline of Sivil, namely A\275.37was repoted by TN94. Our calculations
show that A217.83,1272.64,and\275.66shoull also be reasonabyl strong (cf.,
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Table Il), and that the ratios A\217.83A275.37and A272.64A217.83could be
usefll densty diagnosics (Dwivedi, 1996) SERTS obseves 217.83A in second
orderwhere it is blendedwith Nevi 435.63A but this line might effecively be
studiedby instrumentssuchas SOHO/CDSwhich observeit directlyin first order
Tablell showspossbledetecionsof Sivii 272.64A and275.66A intheSERTS-89
spectum; otherpotenially obsevable Si vii linesare affeciedby blends however.

Dwivedi (1994b)presenéd recentalculationsof Mgvii A319.02A434.91ratio,
but found that the SERTS-89 obsevation doesnot fall on the densty-senstive
theoretical curve. Thisis to be expecedfor relatively hightemperature plasmas,
dueto known blendingwith Ni xv 319.03A.

3.4. S VIl AND MG VIl IONS

Dwivedi and Mohan (1995b) found at leastthree densiy-senstive Siviil line
ratios very well obseved by SERTS-89 andsuitable for acive region diagnosics,
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ratios in theacive region spectum are shovn by circlesanderror bars.

namey \276.85A314.341276.85A316.22and\276.85A319.83.They provided
electon densty esimatesof 3 x 100, 4.5 x 10°, and 8 x 10'° cm™3, respedtely.
However, Sivil A276.85lineis blendedwith Sivii A276.839ine. Ourtheoetcal
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Figure 8a—b. Sx density-sensitive line ratios at Trma = 1.3 x 10° K.

calculations using a representative spherically symmeric model atmosphere for
the quiet Sunsuggesthat both thesdineshave almostthe sameline intensty, i.e.,
0.55x 10 2 egscm 2 s 1. This resut would suggesthatline intensty reported
in TN94 for Si vl A276.85in the acive region should probaby have half of its
intensity. Accoingly, after taking accountof a blending problem this provides
electon densty estmatesof 3.2 x 10°, 4.7 x 10°, and 8.4 x 10° cm 3 instead.
The well known density-sensitive Mg Vil \430.44A436.72line ratio, however,
saturates at active regon densities and so is not suitable for probing them.

3.5. S IX AND MG IX IONS

The SERTS-89 spectum for Siix contains a numberof linejpairs that are good
canddatkes for densty measuement We shav in Figure 6 the dependencen
electron density of several such line ratios at Tha = 10° K. The circles and
error bars in this figure refer to the line intensity values reported by TN94.
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An elecron densty of 10'° cm2 for this acive region seens to provide an
excellent match of observed to predicted intensities for al of these lines. On
the other hand,we do not find any good Mgix linejpair for densty measue-
ment in the SERTS range. However, several density-sensitive Siix/Mgix line
ratios have recenty beenreported by Mohanand Dwivedi (1996) Theseratios
includeA258.10A443.37 A258.10A441.22 \258.10A448.28 A\258.10A439.47,
A258.10A443.96,and A\258.10A368.06.From theseline ratios, the densty vari-
ation within the error limits is estimated to be from 10° cm~3 to 10'° cm=3 in the
uppertranstion region and thelower corona,using avalueof Si/Mg = 1.05.

3.6. SI X AND SX IONS

In the SERTS spectal range,Si X A356.02A261.04,1258.36A347.40,0356.02/
A271.99,and\356.02A347.40form densty-senstiveratios as shown in Figure 7.

Thefigure al'so showsthe corresponding measuedvauesasdetived from SERTS-
89 observations. All of the measured ratios are compatible with an el ectron density

of 2—8x 10° cm~23 whichisin agreement with results reported by Young, Landi, ard

Thomagq1998) Theratio of thetwo Sx linesreported by TN94 doesnotvary with

densty. However, we find that Sx ratios of A264.22A228.64,0259.49A228.64,
A257.16A228.64)180.78A25949,\180.781264.2, \180.78/A257.16, \22870
IN257.16,)1228.70A259.49,and \228.70A264.22would be good densty dia-
gnostcs. Theseline ratio cuves are shown in Figures 8(a) and 8(b). SERTS
obseves 180.78A in secondorderwher it is blendedwith Sixi A361.41A and
hasagapin its coveragebeween225-235A so cannotmeasue 228.64A. Ther
was a marginal detection of Sx 257.16A by SERTS-89,asshavnin Tablell.

3.7. ELECTRON DENSITY AND FILLING FACTOR

In orderto obtain a value of N, from the emission measuge, we make the use of
well-obseved EUV linesfor whichwe have

/Nezdszlow.

If wetake accounbf filling factor(F"), Equation (4) will evidently become:

N

I = consant x atomic paramebrsN

(X) PRI
(H)/NezdsF egscm2stsrt,
e,

F/N3 ds ~ FN2As = 1077

Now, from density-sensitive line ratios, we have
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N, =10°cm=2
andwe get

FAs =10"cm.

If we force the emissbn measue to agreefor an expecedpah length of 10° cm,
we get thefillin g factor of 0.01.

In concluson, the study of densty andtemperaturenhomogeneitiesn any
solar structure cal for both theoetcal (e.g., Brown etal., 1991)andobsevations
at higher spaial resoution. In this paperwe have primaiily beenconfinedto
presening potenia applicaion of thelineratio diagnosics for a total of 13ions
with new identficaionsof several EUV linesfromthesdons,apat from presening
the derived valuesof [ N? ds anda brief discusson on densty inhomogeney.
A future paperwill utilize this informationto infer information about the solar
atmosphee.
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